Abstract: This paper deals with the synthesis of short Saccaharum Cilliare fibre (SC) reinforced Urea-Formaldehyde (UF) matrix based polymer composites. Present work reveals that mechanical properties such as: tensile strength, compressive strength , flexural strength and wear resistance of the UF matrix increase up to 30% fibre loading(in terms of weight) and then decreases for higher loading when fibers are incorporated into the matrix polymer. Morphological and Thermal studies of the matrix, fibre and short fibre reinforced (SF-Rnf) green composites have also been carried out. The results obtained emphasize the applications of these fibres, as potential reinforcing materials in bio based composites.
Introduction
The increasing environmental perception throughout the sphere has enforced the researchers from a variety of fields to produce new polymeric materials and processes that improve the ecological quality of a number of products [1] [2] [3] [4] . These fibers are cheap as they come from renewable natural sources. As a substitute to the use of conventional reinforcing synthetic fibres, raw bio fibrous materials are being inserted in polymer matrices as a strengthening component for inventive products for plenty of applications [5] [6] [7] [8] . Compression molding is one of the suitable techniques to process bio fibre reinforced polymeric material [3] [4] 6 . The properties of bio fibres mainly depend on the source, age and separating techniques of the fibre [9] [10] [11] [12] . These properties generally vary from plant to plant according to climatic conditions etc. Saccaharum Cilliare fibers have high potential as a reinforcing material in polymer composites. Traditionally this fibrous material belonging to Himalayan region is being used by the local people for making low cost articles like socks, boots, mats, ropes, bags etc. The literature review has revealed that a very little work has been done on finding the application of this fiber as reinforcing material in the polymer composites [1] [2] [3] [4] . Keeping in view the easy availability, abundance and to make the best utilization of this raw natural fibrous material for better end uses we have made an effort to use this fiber as reinforcing material for the synthesis of Urea-formaldehyde (U-F) matrix based Polymer composites.
Experimental Procedure

Materials and Methods
Polymeric Urea -Formaldehyde resin was synthesized by the standard method developed in our material science laboratory [3] [4] . Saccaharum Cilliare fibers of dimension (3mm) after proper purification and drying were thoroughly mixed with UF resin by different fiber loadings (10, 20, 30 and 40%) in terms of weight. Composite sheets of size 150 mm x 150 mm x 5.0 mm were prepared by compression molding technique described somewhere else [3] [4] .
Compression molding was performed in a hot press using a mold preheated to 50°C. Composite sheets were prepared by hot pressing the mold at 130°C for 30 min. The pressure applied ranges from 3-4 MPa depending on the loading of reinforcing material. All the specimens were then post cured at 130°C for 12h. 
Test methods
Results and Discussion
Mechanism and optimization of urea -formaldehyde resin UF resin was synthesized by the standard method developed in our laboratory, reported somewhere else [3] [4] . Chemical reaction is supposed to take place in two steps 3 . Suitable conditions of temperature, acidity of the medium and pH are maintained while carrying out the reaction as reported earlier 3 . At the required level, reaction is arrested by neutralization (pH 7.5-8).The condensation is closely watched and controlled at the stages of production because if the reaction is allowed to continue, cross linking leads to the gelatization of the resin. Optimization of urea -formaldehyde resin has been done by evaluating optimal mechanical properties such as tensile strength, compressive strength and wear resistance etc as reported earlier [3] [4] .It has been found that urea-formaldehyde resin in the ratio 1.0: 2.5 exhibits optimum mechanical properties, so this ratio was taken for further preparation of polymer composites.
Mechanical properties of U-F polymer matrix based composites
It has been observed that tensile strength of composites increases on reinforcement with Saccaharum Cilliare fiber. Composites with 30% wt. loading bear maximum load followed by 40, 20, and 10% loadings (Figure 1 A) Figure 1D ) that wear rate of UF matrix decreases appreciably as reinforcement with Saccaharum Cilliare fiber. It was observed that particle reinforcement decreases the wear rate to a much more extent. Maximum wear resistance behaviour is shown by composite with 30% loading followed by 40, 20 & 10% loading. From these results it is clear that fiber reinforcement is most effective way for improving the mechanical properties of polymer composites. This may be due to larger surface area and more fiber/matrix interaction in case of natural fiber reinforced also the chemical bonding accounts for the adhesion between amino resin (urea formaldehyde) and the natural fibrous material. The higher bond strength obtained for amino resin matrix is due to the possible reaction between the methylol groups of the resin with the hydroxyl group of cellulose. Table 1 . Thermo-gravimetric analysis of UF, SC and SF-Rnf UF composites
Thermal and morphological analysis of UF resin and its biocomposites
Conclusions
The mechanical properties of Saccaharum Cilliare fibers reinforced UF resin based composites have been found to be many times higher as compared to UF resin. These composites can be future materials for the fabrication of eco-friendly materials. These results suggest that these fibers have immense scope in the fabrication of natural fiber reinforced polymer composites having vast number of industrial applications. 
